INTRODUCTION {#s1}
============

According to the Patient Survey of 2005 carried out by the Ministry of Health, Labour and Welfare, Japan[@r1]^)^ of 326,000 patients hospitalized due to "Mental and Behavioral Disorders," approximately 43.5%, i.e., approximately 142,000 patients, were elderly persons aged 65 years or older. Moreover, according to the Patient Survey of 2011[@r2]^)^ of 282,000 hospitalized patients, approximately 48.2%, i.e., approximately 136,000 patients, were 65 years of age or older. While the patients in psychiatric hospitals are aging, a tendency has been observed for the duration of hospitalization to be as long as 296 days^2)^ limiting the opportunities for patients to act of their own accord.

Recently, the rate of falling is high for hospitalized patients in psychiatric hospitals with falling being the most frequently occurring issue when it comes to managing medical safety[@r3]^)^. Regarding the relationship between falling and drugs in nursing home residents, while it has been reported that the risk of falling increases as the psychotropic dosage increases[@r4]^)^, or that the risk of falling for patients taking tricyclic antidepressant drugs is approximately three times higher than that for those not taking psychotropic drugs[@r5]^)^, some negative reports exists as well[@r6]^)^, and the debate on this is still controversial. However, there are few reports that showed relationship between falling and physical function in patients with schizophrenia. Regarding the relationship between falling and physical function, physical factors in addition to environmental factors are noted in elderly persons without mental disorders; specifically, a decrease in muscle strength of the lower limbs, walking ability, and balance ability are seen as problematic[@r7]^)^. After falling, it is noted that activities of daily living (ADL) deteriorate due to bone fractures, inducing limited activity caused by post-fall syndrome, losing confidence, developing symptoms of depression or anxiety, and decreasing the sphere of action due to the fear of falling[@r8], [@r9]^)^. Since the daily life activities of patients are further limited after falling, it is important to prevent mental disorder patients from falling during hospitalization.

In the present study, we evaluated patients with schizophrenia hospitalized in psychiatric hospitals with the objective of analyzing the factors causing falling.

SUBJECTS AND METHODS {#s2}
====================

The study subjects included 19 patients with schizophrenia (male: 8 patients, female: 11 patients, mean ± SE age: 63.3 ± 6.1 years) hospitalized in a psychiatric hospital. All patients were admitted to the psychiatric rehabilitation ward. The exclusion criteria were patients using a wheelchair, those with mental disorders too severe to allow them to understand the study explanation, and those whose ADL was decreasing due to orthopedic disorders such as spinal cord injuries.

Consent to participate in the study was obtained from the subjects upon providing a verbal explanation about the study purport and study content. The study was carried out with the approval of the Research Ethics Committee of Kansai University of Welfare Sciences (Approval No. 14-15).

Assessment items measured included muscle strength (grip strength, and 30-second chair stand test[@r10]^)^), balance ability (One leg standing time with eyes open/closed, Functional Reach Test \[FRT[@r11]^)^\], and TUGT[@r12]^)^), flexibility (long sitting position toe touching distance[@r13]^)^), walking ability (10 m maximum walking speed[@r14]**^)^**), sleeping condition (Athens insomnia scale[@r15]**^)^**), Global Assessment of Functioning scale (GAF)[@r16]^)^, the antipsychotic drug intake, Drug Induced Extra-Pyramidal Symptoms Scale (DIEPSS)[@r17]^)^, and number of falls.

Grip strength of the dominant hand was measured using GRIP-D (Takei Scientific Instruments Co., Ltd.).

The One leg standing time with eyes open/closed was measured for the pivotal foot, standing bare foot with both hands at the waist and elevating one foot, with 60 seconds set as the maximum.

FRT was measured with both hands in accordance with the method reported by Tsushima et al.[@r18]^)^, using a reach measuring instrument (OG Wellness Technologies Co., Ltd.).

Long sitting position toe touching distance was measured using EKJ09 (EVERNEW Inc.), in accordance with the measuring methods of the New Physical Fitness Tests by the Ministry of Education, Japan Culture, Sports, Science and Technology.

Grip strength, the 30-second chair stand test, One leg standing time with eyes open/closed, FRT, TUGT, long sitting position toe touching distance, and 10 m maximum walking speed were each measured twice, with the maximum and fastest values adopted as representative values.

Regarding the antipsychotic drug intake, the average dosage from one month before measurement day was extracted using the chlorpromazine-equivalent dosage.

A fall was defined as "when body parts other than the sole of the foot touched the floor/ground, against ones will" based on the definition by Gibson[@r19]^)^, with patients having experienced a fall at least once during the past 1 year assigned to the Fall group, while those not having experienced a fall were assigned to the Non-fall group. In addition, we investigated the fall situation using the "incident and accident reports".

Regarding the statistical analyses, a Mann-Whitney U-test and χ^2^ test were used to evaluate the differences in gender, age, BMI, complication, muscle strength, balance ability, flexibility, walking ability, sleeping condition, GAF, the antipsychotic drug intake, and DIEPSS between the Fall group and the Non-fall group. Statistical analysis was performed using IBM SPSS statistics 22.0. The statistical significance level was set at \<5%.

RESULTS {#s3}
=======

A total of 12 patients (male: 4 patients, female: 8 patients, mean ± SE age: 59.1 ± 15.5 years) were included in the Fall group while 7 patients (male: 4 patients, female: 3 patients, mean ± SE age: 61.3 ± 7.1 years) were included in the Non-fall group.

The results of a univariate analysis are provided in [Table 1](#tbl_001){ref-type="table"}Table 1.The comparison between factors in fall group and Non-fall groupItemFall group (n=12)Non-fall group (n=7)Gender (male/female)5/74/3Age (yrs)64.5 ± 5.4 (53--72)61.3 ± 7.1 (54--74)BMI (kg/m^2^)22.4 ± 2.723.2 ± 3.7ComplicationDiabetes mellitus (normal/ abnormal) (n)(10/2)(7/0)Hyperlipidemia (normal/ abnormal) (n)(9/3)(7/0)Hypertension (normal/ abnormal) (n)(9/3)(7/0)Grip strength (kg)18.0 ± 6.626.8 ± 10.930-s chair stand test (times)12.2 ± 2.716.4 ± 7.5One leg standing time with eyes open (seconds)4.7 ± 6.219.9 ± 21.5\*One leg standing time with eyes close (seconds)1.8 ± 2.83.2 ± 2.7Functional Reach Test (cm)20.2 ± 10.622.3 ± 9.5Time Up and Go Test (seconds)8.7 ± 1.66.6 ± 1.0\*Long sitting position toe touching distance (cm)26.0 ± 7.526.1 ± 16.910 m maximal walking speed (m/min)7.4 ± 2.35.9 ± 1.4Athens insomnia scale (scores)4.6 ± 5.85.0 ± 2.8GAF (scores)30.6 ± 9.037.0 ± 10.5Antipsychotic drug doses (mg)545.4 ± 491.3481.4 ± 697.4DIEPSS: Gait2.1 ± 0,81.4 ± 1.0Bradykinesia1.8 ± 0.91.4 ± 0.8Sialorrhea1.1 ± 0.90.1 ± 0.4\*Muscle rigidity1.0 ± 1.00.7 ± 0.8Tremor1.0 ± 1.00.4 ± 0.8Akathisia0.6 ± 0.70.4 ± 0.8Dystonia0.5 ± 1.00 ± 0Dyskinesia0.8 ± 0.60.1 ± 0.4Overall severity1.8 ± 0.91.4 ± 0.8\*p\<0.05: significant difference between the groups; Athens insomnia scale: 0--24 scores; GAF: 0--100 scores; DIEPSS: 0--4 rates (0: Normal, 1: Minimal, 2: Mild, 3: Moderate, 4: Severe). Significant differences were observed for One leg standing time with eyes opened, TUGT, and DIEPSS Sialorrhea between the Fall group and the Non-fall group (p\<0.05).

DISCUSSION {#s4}
==========

In the present study, the presence or absence of having experienced a fall in patients with schizophrenia along with their muscle strength, balance ability, flexibility, walking ability, sleeping condition, GAF, and the antipsychotic drug intake were evaluated.

Regarding the physical function factors affecting falling, they reported that lower limbs muscle weakness[@r20],[@r21],[@r22]^)^ and decreased balance ability[@r20], [@r21]^)^ are the factors involved in the elderly without mental disorders and stroke patients. In addition, Ikai et al.[@r22]^)^ pointed out that there is a relationship between falling and dynamic balance ability, so it is useful to evaluate the dynamic balance ability in order to predict falling. Furthermore, it is reported that the balance exercise was useful in fall prevention[@r23]^)^. Based thereon, it is inferred that in subjects without mental disorders, falling is strongly associated with the physical functions of lower limb muscle strength and balance ability. As a result of the present study, since the static and dynamic balance ability in the Fall group was lower than the Non-fall group, it was suggested that a decrease in balance ability has a strong effect as a factor inducing falling in mental disorder patients as well.

Regarding the relationship between drugs and falling, drugs are involved in falling, and for psychotropic drugs in particular, which act on the central nerve system, it has been reported that psychotropic drugs increase the risk of falling/tumbling[@r24]^)^. Moreover, it has been indicated that the risk of falling/tumbling further increases in patients taking multiple psychotropic drugs[@r4]^)^. At the same time, Shigeyama et al. reported that while they evaluated the relationship between the antipsychotic drug dosage and falls/tumbles based on the results that the number of falls/tumbles was significantly higher when antipsychotic drugs were administered, there was no obvious relationship observed between them[@r25]^)^. In the present study, the antipsychotic drug dosage did not demonstrate any significant differences between the Fall group and the Non-fall group. The reason for the low involvement of antipsychotic drug dosage was suspected to be due to the fact that antipsychotic drugs are prescribed by physicians only after assessing ADL and physical function/ability, in addition to mental function, assuming there is no negative impact on the assessed items.

Lastly, there were some limitations in the present study. This was a cross-sectional study and we believe that the effect of decreasing the number of falls by improving balance ability can be determined by follow-up or intervention studies, which will require further evaluation.
